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Abstract 
 
Public ownership has been theoretically justified as segmentation in the labour market, 
which may depress wage and maintain a low return to education. However, lot of 
evidence in 1990s demonstrates the variance of returns to education in public and 
private ownership. Through the data in 2002, we also testify that having been laid-off or 
xiagang reduces the value of human capital among reemployed workers, which only 
accounted for a little proportion of millions retrenched workers. When those who had 
different quality of human capital or being influenced by the planning economy were 
forced to quite the labour market, the common view of higher returns in a transitional 
economy will be carried out. Another outcome was the new entrants would enjoyed 
more recourses in the terms of high returns to their education but the laid-off workers 
only had a miserable life. 
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I. Introduction 
China provides a special case study on the 
relationships between education and income in a 
transitional economy. Theoretically, the education and 
skills of the population play a major role in the 
productivity of nations or certain sectors, and the 
investment of human capital should be rewarded in 
order to maintain a good skill formation for the whole 
economy. The high speed economic growth of China 
can be identified as an immediate effect of labour 
force, and their skills are also important. The workers 
in SOEs have been contributing to the initial 
industrialization since the Liberation, even their wage, 
often measured as the reward for human capital, was 
extremely low in 1980s. When some of them were 
pushed to the labour market, the competitive 
circumstance value their skills more than the prior 
time of segmentations, or by contrast, the market 
worsens their situation since the their education and 
skills are not adaptable for the new economy? 
Obviously, the latter option reflects the reality better. 
Besides the quality of human capital formation, 
institutional reform strongly influenced evaluation of 
the laid-off workers’ skills, and even makes their 
education useless in front of a new competition 
involved more knowledge and intelligence. Such 
pattern is not unique in China, it is quite common to 
find labor dislocation and high unemployment rates in 
most transition economy such as eastern Europe and 
the former Soviet Union, but in some countries the 
miserable story took place much latter in the process 
of economic transition. In this paper, we investigate 
that to what extend the human capital of laid-off 
workers are poorly benefited. We identify the impacts 
of laid-off worker characteristics on wages comparing 
with the new entrants and non-retrenched workers by 
a survey taken in 2002.  
The paper is organized as follows: Section 2 presents 
the data, statistical description, and methodology; 
Section 3 reports the final empirical findings; Section 
4 provide an overview of retrenchment and 
re-employment project to explain the outcome of the 
models and final section draws conclusions.    
 
II. Data, Statistical Description and Econometric 
Specification 
We conduct the research based on a nationally 
representative urban household survey referred as 
‘Chinese Household Income Project’ (CHIP2002). We 
focus on the the cross section data of 2002, which 
covers 12 provinces, about 6000 households and 
20,000 observations with urban hukou. There three 
subsamples, the first category involved 9471 workers, 
termed as ‘non-retrenched workers’, is those urban 
residences that found the first job before 1995, and 
have never been made redundant or lost their jobs; the 
second is category 1267 “new entrants”, who joined 
the labour market in 1995 and above, and never be 
retrenched and reemployed. The last category is ‘the 
re-employed urban workers’, who have been laid-off 
since 1992 but were employed when the survey was 
conducted, only few workers could find new jobs, so 
there are only 230 observations in this subsamples out 
of 1211 laid-off workers.  
Table 1 shows the difference related to working 
among those four groups. Reemployed laid-off 
workers are younger than the average age of 
non-retrenched workers, but those who do not get a 
new job after having retrenched are the oldest. 
Table 1. Means of working information by type of worker 
Sub-samples 
information 
N. of 
obs. 
Age 
 
Income 
(Per year) 
Working 
days 
Levels of 
education* 
Years of 
education 
Years of 
experience 
Reemployed 
Laid-off 
Workers 
230 40.53 4821.34 110.02 4.71 9.76 23.77 
New Entrants 1267 26.7 9403.5 268.02 6.03 12.52 7.25 
Non-retrenched 
workers 
9471 42.79 13305.7 270.95 5.43 11.02 24.77 
Unemployed 
Laid-off 
Workers 
981 
 
43.08 5223.45 38.57 4.72 9.82 26.25 
* 4 stands for junior high school; 5 stands for senior high school; 6 stands for three years college. 
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Table 2. Details of income by type of worker 
Income specification of Laid-off 
workers 
Salary and 
wage 
Net income of 
private business 
Property 
income 
Transfer 
income  
Nonmone 
-tary  
Reemployed Laid-off Workers 2822.28 431.44 64.71 839.23 437.05 
Unemployed Laid-off Workers 2623.27 146.43 63.73 1523.51 538.79 
New entrants 7673.99 491.17 8.31 139.86 645.82 
Non- retrenched workers 10769.35 473.93 83.61 524.98 616.88 
Laid-off workers earn much less than the 
non-retrenched workers, and surprisingly, the laid-off 
workers with new job still get lower wage than the 
unemployed retrenched workers. Their working days 
are also only less than a half of the usually level. 
More detail about income will be provided about it in 
table 2. New entrants are obviously more educated 
but with less experience. Laid-off workers 
educational level are the lowest but education seems 
not to help them finds new job.  
Our data base provides more details about the income. 
Two trends can be clearly found in table 2, comparing 
to the unemployed, reemployed laid off workers get 
less transfer income, which may presents the social 
welfare, but more income of private business. 
Furthermore, their transfer income are much higher 
than usual workers. While as a main part of the 
income, salary and wage of the normal workers is 
higher. The non-monetary income of reemployed 
workers is lowest among four groups. It is plausible 
that the reason why retrench workers have to joint the 
labour market again is that their social welfare is too 
low to make a living. 
Other personal characteristics are laid out in table 3. 
There are more male workers in those who are 
employed before 1995 or being laid-off. For new 
entrants, more female is encouraged to find a job, but 
for female things are not going easy. The pattern of 
minority is not obvious. Non-retrench workers are 
more likely to be party member, and healthier then 
the laid-off workers. In the interior, there are less 
young workers, but more retrenched workers, 
especially for the unemployed retrenched workers, 
since the finance supporting the reemployment 
project and other social welfare seems less guaranteed 
in undeveloped area. Focusing on the mobility, we 
calculate the times of changing jobs every 10 years 
based on the experience. For new entrants, they 
would swift jobs for over 6 times every 10 times, 
while for the older person is 0.9773, which indicates 
that they only changed jobs for once or none. The 
pattern of younger workers is common in developed 
countries with better labour market, but the normal 
workers’ mobility is extremely low.  
Once concerning about sub-samples estimates is 
selectivity bias, we allow for the possible problem 
and use the methods of two steps correction 
pioneered by Heckman (1979). Our first question of 
the research is what kinds of workers have ever 
suffered from the retrenchment. We identify five 
explanatory variables to distinguish the reemployed 
laid-off workers out of other labour force: years of 
education, healthy condition, access to the free medial 
care, consideration of environmental problem, and 
mother’s education levels. We expected an individual 
to be more vulnerable to dismissal from the state 
sector if he or she has worse education and health, 
and he or she will be less likely to receive public 
medical care and services from the state or the work 
unit, may care less serious about the environmental 
Table 3. Personal characteristics by type of worker 
Sub-samples 
information 
Male  
(%) 
Minority 
(%) 
Party  
Membership 
(%) 
Healthy* 
 
East 
(%) 
Midd
le 
(%) 
West 
(%) 
Reemployed 
Laid-off Workers 51.30 4.35 9.13 2.2608 33.04 35.22 31.74 
New Entrants 46.25 4.34 7.89 1.7963 42.78 33.07 24.15 
non-retrenched 
workers 54.24 3.97 30.28 2.1631 36.22 36.03 27.76 
Unemployed 
Laid-off Workers 39.70 3.53 11.38 2.3469 34.70 40.50 24.80 
* 1 denotes the best and 4 denotes the worst; 
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problem, and educational level of their parents maybe 
lower.   
As matte of fact, Appleton and Knight (2001, 2002) 
considered the same question, in particular, they 
addressed the problem as double selectivity: the first 
bias may exist between retrenched and 
non-retrenched workers; the second possible bias is 
selectivity of reemployed out of whole laid-off 
workers. Dealing with the first bias is easier than to 
capture the characteristics of reemployed instead of 
whole retrenched workers. They found good health, 
more education, being male, non-middle aged and 
communist party member decreased the probability of 
retrenchment. While, for the analyses of finding new 
job after being laid-off, they adopt a probit, in which 
most variables are not significant. It is hard to capture 
the unobserved determents of being employed again, 
and the correction of such selectivity often did not 
influence the final wage equation in a reasonable 
pattern.  
Following a Mincerian specification (Mincer, 1974 ), 
the estimate of wage function is conducted in a usual 
way as follows.  
2
1 2 3
4
Ln( )
n
i i
i
y s e e Xα β β β β
=
= + ⋅ + ⋅ + ⋅ + ⋅ +∑ ε  
where s denotes the years of education, e denotes the 
years of experience, X are a succession of dummy 
variables, and ε are stochastic terms. Yi is defined as 
all the income received by the workers including the 
non-monetary, since the laid-off workers’ earning is 
diverse. We specify the experience as age minus 6 
and minus years of schooling due the absence of the 
corresponded information of the laid-off and 
reemployed workers. We include three dummy 
variables for personal characteristics: being female, 
coming from a minority ethnic group, and party 
membership. Region information of east and middle 
area are also involved. In addition, we include a full 
specification, with controls for sector (defined by 
second industry and new sector, which means newly 
established sectors of real estate and financing), and 
for occupation (defined by professional workers). We 
consider if the workers’ jobs are assigned either.  
 
III. Results and Theoretical Justification 
The probit result and variable definitions are given in 
Table 4. The goodness of fit can be measured by P 
value, 45.27, and the probability of above Chi-square, 
which is significant at 1%. The base probability of 
retrenchment derived at the mean of the explanatory 
variables is 28.1%, higher than 23.5% in the paper by 
Appleton and Knight (2002). Five determinants of 
having been laid-off have been clearly identified; all 
the explanatory variables are statistically significant 
and show expected trends. Years of education has a 
negative significant effect on the probability of being 
laid-off, one more years of education may reduce the 
risk of being retrenched, estimated at 1.5% at the 
Table 4. Models for the Probability of Re-employment 
Variables definitions  Coefficients T value 
Years of education -0.0424*** (-4.73) 
-0.5523*** (-5.56) If the workers receive public medical care and services 
from the State or the work unit. (1=yes; 0=no )   
0.0580* (1.75) Healthy condition  
(1=very good, 2=good, 3=just so-so, 4= worse, 5=worst)   
-0.1725* (-1.87) if you consider the environmental pollution as the most 
serious social problem?  ( 1=yes; 0=no  )   
Mother’s educational level  
 
-0.0341*** (-1.69) 
 1.1705** IMR, Lambda 
 (1.98) 
Wald chi2 – value,  Prob > chi2  (45.27)*** 
No. of observations  10947 
Notes. (i) The dependent variable is being laid-off or not, laid-off =1, others = 0. (ii) ***, 
**, * denotes statistical significance at the 1%, 5%, 10% levels respectively. 
 16 
H. Li et al. 
mean of the explanatory variables. Most employees 
do not receive public medical care and services from 
the state or the work unit, which indicates the pitfall 
of current welfare system in China. Probability of 
workers with medical care but still suffering form the 
retrenchment is 15.87%, much lower than 32.64% of 
the workers without medical care. Health is also quite 
helpful for the workers escape from the retrenchment. 
We also hypothesize an attitudinal question relevant 
to some unknown characteristics and the model 
proves the assumption. Finally, generation influence 
is also important for being laid-off. Generally, father’s 
information relates more to income and occupation, 
while mother’s effects are often reflected by sectors 
or status.  
Based on this simple probit, we derive a positive 
inverse mills ratio for correction, namely lambda, 
which is significant at 1% level. When we include 
lambda into the wage equation, the ratio actually 
presents characteristics affecting the income 
positively; therefore other explanatory variables may 
trend to be less effective. Bearing the centre concern 
of returns to education on mind, we then understand 
that a normal estimate may over-estimate the rate of 
returns. The rates of returns is supposed to be 
declined after correction. The six columns in table 5 
show those trends as followings. We omit the 
dummies since the full specification would be too 
long. 
Table 5. Sub-sample Estimation of laid-off workers  
 Laid-off 
workers 
IMR of 
Laid-off 
New 
entrants 
IMR of 
New 
Non- 
retrench 
IMR of 
Non-retrench 
0.1002*** 0.0439 0.0917*** 0.0714*** 0.0755*** 0.0527*** Years of education 
(2.61) (0.92) (7.95) (5.40) (21.99) (13.89) 
0.0732** 0.0756** 0.0769*** 0.0745*** 0.0527*** 0.0524*** Experience 
 (2.37) (2.46) (8.88) (8.59) (18.74) (18.77) 
-Squared term of 
Years of 
experience 
0.00089 -0.00097 -0.0015*** -0.0015*** -0.001*** -0.0010*** 
(-1.25) (-1.42) (-6.93) (-6.71) (-21.04) (-21.03) 
 1.796*  0.3919***  0.4673*** IMR 
 (1.93)  (3.09)  (13.67) 
R-square 0.1438 0.1593 0.1800 0.1862 0.3295 0.3426 
Adjust R-square 0.0934 0.1055 0.1720 0.1776 0.3286 0.3416 
F-value (2.86)*** (2.96)*** (22.57)*** (21.68)*** (381.8)*** (373.4)*** 
N. of obs. 217 217 1247 1246 9337 9330 
Education and Experience is the proxy aspects of 
human capital. It seems that the laid-off workers have 
the highest returns to education regardless of 
selectivity bias. It may be hard to explain why their 
income is the lowest but the rate of returns is the 
highest. Our argument is that the Mincerian returns to 
education measure percentage growth rather than real 
earnings determined by human capital. We can find it 
via the partial derivative form of the wage function:  
Table 6. Income distribution by different groups 
Atkinson indices 
Sensitive to  
A(e)    e=0.5 
top 
A(e)   e=1  
middle 
A(e)    e=2  
bottom 
Laid-off Workers 0.20401        0.41895 0.83995 
New Entrants 0.13210        0.27983 0.75297 
Non-retrenched  
        worker 
0.11523        0.24962 0.78746 
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β1 is the coefficient of years of education, defined as 
Mincerian returns to education. When considering the 
effect of education only, namely adopting a partial 
derivative form by years of education s. 
Concentrating on the last equation, β1 is the ratio of 
percentage growth of incoming (∆y/y) to the 
education difference (∆s). So Mincerian returns is 
positively related to the growth of incoming, ∆y; but 
negatively associated with the real income, y. It is 
plausible for laid-off workers with low income; the 
percentage growth will be more easily to be raised by 
years of education.  
Another possibility is that, it is income distribution, 
rather than average income, relating to returns to 
education. The gab between rich and poor often 
indicates an effect of education. Concerning about the 
poverty trap, poor family afford low standard 
education, which leads to low income for their 
children and less investment to education from one 
generation to the next. Uneven income distribution 
can be intensified, and higher reward to education is 
often found during the circles. Such pattern may 
explain the existence of high rate of returns in some 
transitional countries with serious relative poverty. 
Table 6 answers the question of to what extent the 
income distribution is uneven among those three 
groups. We use atkinson indices, A(e) with given 
value e. The more positive e>0 is, the more sensitive 
A(e) is to income differences at the bottom of the 
distribution. The Gini coefficient is most sensitive to 
income differences about the middle (more precisely, 
the mode). We can see laid-off workers have the most 
uneven income distribution among three groups for 
all income groups, especially for the middle and low 
income groups. Some laid-off workers do not earn 
higher than migrants, but some capable one are able 
to be paid as usual urban workers after working for a 
while (as in 2002 most reemployed people retrenched 
in 1995-1998 have been working for years ). Younger 
generation has more uneven income distribution than 
older one, and their returns to education are also 
higher.  
For each group, Mincerian returns to education all fall 
after correction. Surprisingly, the highest decreases 
most, and comes to be the lowest. The patterns of 
new entrants and non-retrenched workers remain due 
to the same drop of 2%. Those changes support our 
approach of Heckman correction model, because new 
entrants and non-trenched are treated as one group 
when the probit estimated. The correction is supposed 
to have similar influence on both of them. It is 
necessary to recall the theoretical justification of the 
correction first in order to interpret such dramatic 
changes. For the correction for the selectivity, we find 
a positive signs, which may imply that the 
unobservables increasing the probability of 
re-trenchermen and re-employment are positively 
correlated with the unobservables that increasing 
earnings simultaneously. Appleton and Knight (2001) 
found the similar trend in their wage function, but it 
was too complicated to have a convincing explanation 
when regarding two corrections together. In their 
research, the argument of such positive correction is 
that the retrenched workers with productive 
characteristics observable to the recruiting firm but 
not to the researchers are more likely to be 
reemployed and are better paid. Such interpretation 
can also be associated with our models. Those who 
came through retrenchment and found a new job are 
more likely to have stronger characteristics compared 
with other people with less suffering. The aim of the 
probit is trying to capture those characteristics of 
laid-off workers, who are inevitably affected more 
than other workers by the presence of inverse mills 
ratio derived from the probit. We place more weight 
on the estimates after correction base both on our 
0
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IV. Conclusion theoretical arguments, and statistical significance of 
instruments and lambda in probit. 
In the sub-sample of reemployed laid-off workers, 
new entrants after 1995 and other workers, we find 
young people are more likely to have better rewards 
for their education, while the laid-off workers’ returns 
to education is the lowest among the three groups due 
to the inter subgroups income distribution and the low 
foundation of income. However, the correction of bias 
reveals the truth that some unobserved characteristics 
may depress the returns to the human capital of the 
laid-off workers dramatically. So the story of the 
returns to education is still needed to examined in 
terms of classifying the characteristics the retrenched 
workers.   
Turning to the experience, Conventional inverse 
U-shaped patterns about returns to experience are 
showed in Graph 1. The rates of returns peak at 25 
years for all non-trenched workers. Workers were 
more likely to be retrenched after 1995 when the 
institutional reform speeded up, so they have to 
compete against the new entrants for a new job. 
Unfortunately, longer experience can not be their 
advantage since the quality of prior working 
experience hardly matched new production. 
Generally, new employers, which are private firms in 
most case, would maintain one standard for both new 
entrants and laid-off workers. A prevalent Chinese 
term advised laid-off workers to take advantage of 
any opportunity for re-employment called ‘to begin 
with zero’, which means no matter how much 
experience you had in public sector, you have no 
difference from a fresh man. However, their scarce 
experience in current job may be quite valuable 
compared with the older non-retrenched workers. 
Appleton and Knight (2001) have found similar 
conclusion, they indicated that experience has a 
monotonic positive effect on the earnings of the 
retrenched, and retrenched have higher returns than 
the non-retrenched. (Appleton and Knight, 2001)     
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